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commmib-^m^im^^-t^m2cr,mmibK k\mz^ lo 

(7)^tmmmm:^t^^^^mmmzmm<DW&=F^-^^ 
•t:i>mmmtimm^ti. L^-i^mmmmi>zj:'omimi 

mmT^m^ti^ ^ t izx y)mmmmi,zx 0 huib-mc?) 

tz^m^j:mmi^^im2 c^mm^ ^ti^ti^^m^ 

fz^mmmxh o . ^^-^^mtiw, 1 Rt/m 2 (^mmzmm 

^i-^mmmx^w^fi^ tti^iz. mm^^m^^^- 30 
^(nmm^mxxm'^^fixmmi±^tix\^i,^ 

m^ir^-t^^^^com 2 <7)mm.^m^^zM^^ Ltsa 

X 'omm-M(^xm:b^-^'^mm^mxxtm^ti^z 
t izx Kimmmimtmm$^±^tix\^:^z t i^^^mt 
-t^^y^Mm. 40 
[ mm 6 ] mmiz^mm^tc^mm'^m^itmi'tm 

^immmm'-\k^^^^ymmmcr)m2comm^iK\>^z 
M\^Lxmm.^tifzmm'7-xh k> . j&^-s^scoMji 

^^*mmco\mAi'^:^^^i,mmmx^w^ti. t^^t 
mmmm^z i <o mm-mmm^-mcommirnxxi^ 
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mi[mmm,Lfzm^x-h^z t ^rnkt-t^m^msiz 

umm 9 ] mmm 1 commizfm^ixfz^^m^t^ 

<!KHmmm,Lfzm^xh^z t ^mift^m^meiz 

[ f f 1 0 ] mmm 2 crmmco^^miz:^ v-y 
9mm^tx.x\^h^b^'im.h^hmim.'5 , s 

mm 1 1 ] itjia^ 5-7 ^ /i^^'^^igssKRitK 

:7^;P^T\1^|>,ri;^mi:-r^itil<«5, 6, SiiJ; 

^^■SMa&i^T* "9 ^om&m^i.i.-'m^XYxt, o . 
t ^iffs^if •g.ff5t<ii2^^^, 1 1 \,z%mjnmt 

mim2ti^^ 1 1 tiE^£7)^^g, 
[ft i^JS 1 4 ] MiaffifliJiic^ws til. me^ 

^'nyl.XhT*^i^:^#1t^:^-Sft^2;6-^>l It 

lEWtO^T^^a 

[ffiRlI 1 5 ] luiB®Mm4i^*^'^'^Xf-Xt L< 

^ 1 1 tis«o^^«„ 

[00 0 1] 

mm<rmm=F ( e D \,z^hh%i<r>xti 0 . ^\z-^ 

[0002] 

[ 0 0 0 3 ] , e:^.7^iiii^)«^#^ii5'h3^tf^s$ 
tLtc < < . i i: . C R 

( E L) (rmmfi'^mt lt ^ i. . 
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[0004] 1 98 7 ^I^Zi}^ y i^timm±.l,ZAEfl^Am 

^LTlit*. C.W.Tang et al. Appl. Phy 

s. Lett. Vol.51, p. 913 (1987)) . Z<7)m=FtfiVWiM 

[0005] «pfc«3£-C-{i, *tiE LtC j; ^^C^^ft 10 

[0006] §mcow^E Em^cowmm^^m 1 4 * 

fflv^T^-To ;^*'^;^aMi 4 0 1 cry^izm-it-^ y-J^M. 
^ ( I TO) mc:>tmm±^^j:-i -tyityiiT-yi^-^^l-t: 

-^LiEiLcomxti^mu^^mmmm'imm'^^^mm 1 4 

0 2*^?^B!(;§tLTV^|>, 

[00 07] J^tC^i^aM«{i{i'^ai:t::iEillfiii«a 

i/m^WM^<^^^mmmim^tifz^mm 14 0 3 
# ( A g M g ) ^coibigWffiv^tt*MtSc^#L«:^ 

Ac^^^^^JRST'=Sc 1. 1^ 1 4 0 4 tfim^^tiX V ^ 

[0008] Mi^zm^M^zwmm^i^^^mm (wa 

«) 140 7*>'7y7^««140 1i:Wil40 5t:j: 
LTiaaS^l,. ^cr,rH3i±T-^^:9^ 1 4 0 S^C 

[0009] m'f-mm&i^m^mi^-^mz^miztm 

PBi^**^l.^«^imffi^: LTfflv^-S.i^:tcJ; Om^iO 30 

[ 0 0 1 0 ] . AEiimmmi±ktmmi^^ ^^-ft 
o) ^y^\:^^r-y'^^>v(D±^^mm^mmtL 

iz^X^l. 

[ 0 0 1 1 ] ^i-c\ mmi/zMLxmmiZiE(Dm.m'm& 

^m\i-th^bl,zX'0. mm (ITO) 14 02:^)^A>iE 

^mmmizjEmmA^ it. ttzmmi 4 0 4i}-'^mf- 
mmit<7)mtmi,zm.i^m±x^ti. wt^zmmmmtm 40 

ztizj: ijmm^mm^h.myt 1409 j&i^ 

[0012] zcrmytmmit:^v^j^m.mmxmf&^it 
fzmm(o^r-( ^- ]^zmMLx:B o . p N^f-^o$ 

■^mmmxm^t ^EKcowm^-t^ z t izi ^^t^ 
m^-^^zt:^^x-^t, ^Lx. mf^mmmitNmit^ 
m^w. jEimmmitpm^t-^^mzictit^^h 50 
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^^^^t^^x^^. 

[0013] b^^ti^. ±mt,z^Ltzm^(7)W^E Lm 

"f-izti^^xamm^j^m'^mtmizm^-^i^tih^mE l 
mi^tmmtLxm^-^hi&i±mmmMmcomMii. mm 
im.tm^^fzi!bizimmmmmm< . mi^c^^mi^m^ 
izii\itxm^m^izi,mmim^tix^^fz. mizu^m 

^tcov-^Tfi. mm. m^imMfpizmm^^tmx 

xmM^'^^mxt>'r>tz. 

[0014] a^-So^fe-r^SHtc^v^-CJi^Hm.-S ^> 

h^7K*m. mHzmjmmznm^^^'-^h. m^-^itt: 

y l^ay^-tj:^ y i^mm'^t£Xmtim±ts:'yX'^% 

^(Dmm'^^y^^ b K)ib-th .1 1 J; D . -^mM i> t < « 
i^Jij&%j?t L . ^f.zmm^titiwmmtz^j:xm)i^j: 

-yxm^z^ :Li^zm.m'^A<.t^^i:mi-t^ t tci 0 . 

[0015] mM%^^m<fzib\,z^x v<nm^. 

mmm^z^^~t^mfmxmi-^±^zm< -t^hv^dm 

tm)^xm^^fz)!b{z^ mrAmi<zzix]:^xfco^m<^y^ v 

[ 0 0 1 6 ] mmmmk^zmmm'^^w&mtim. 
m7\i-^^m.m{z^ ^^ti^j:v^x 0 izm^comm^mmm 

xmmt^:ih\,zk^m}^<r>mz^m<h\^om?>.h^j: 

^ixx^fz, Lt-L. -m.m^z^mwAxt£^mm\im 
m^mm^^fzisb{zm.mx% hm&m'^^fi. t. fzm 
ummm±.-^'>f^zmm:^ h mm±^ ^m^xh ^ 
ft. 

[ 0 0 1 7 ] ^.r-c-. mm. #*Mt:t^-r«t:, 

[0018] h^^-bK ^<m.\^zwmwmmxf3^ 
:xwm±^wmm^fz^\,z\m\^\mmm.^wsk 

•ri. ^ h tfx%-f. m\,zw^^m^m^(^^mzii\^x\t 
mm±ifiwmmm<7mv^{zi:, ^w^irmv-^x v vx 

h\.z^y)^(rmmi-t^^u<rii^%mm9.x^. ^tL\z^ 
->x^mm<nmtmzmmfimz\^x\^<h\^^x 

MJfih-^tz, 

[0019] ^tz. #H*M(C[yiMffiJ«cO*«^fflV^T 

\^i,<7ixmmi:mm.\,zii\ni'ti>i^wifih offi^x vmi- 
mmxh ^ 1 1 1 13 , mm^mmmztwjL-t h 
i:imti^\ miimmzts: h fz^\,z^mwmzmm^-^ 
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[0 0 2 0] MtC. lE^*cD*«EL3S^tCi3l/^T{i. # 
SJi^i)^ ^>c^%3t*«^^ jl L TiKfiyf-S i t^: I. COT- 

[0021] 10 

m.^<^-Mm%imTf<zi5\'^x{i-mu ■ m^<^^wx- 

[00 22] 

[p®*M^t-i.^^46o¥S] ^m^xmmm 20 

sm2os«/&\ m^z^crymmt/mm-t^i.di/zmw. 
i^immmi^zj: Kimtm 1 s.t^m2fo-Mtos«;&^-s 

[0023] 

[ ^mcommcomm ] (mi cohm?^®, > mr. 

L=SrA^'^>ISBJ^^. l21tci3V^T. 10 Ifi^'^x^^ 

'^M.miX'^^hm^mmmm 102. hy:7xri;pi; 

(TPD(N,N'-bis (3-methy 1 pheny 1 ) - ( 1 , 1 ' -bi ph 
enyl)-4,4'-diainine] ) T'^^iE?Llil5*ii t T/kS^y 
Uy — /HhHs ( A1 q [tris(8-hydroxyquino)aluminiu 40 

m]) T-^^mi^Miitt«wis^3taT-^.g.^«iii 0 

[ 0 0 2 4 ] t fc. :Lix^<7^mcr)m^^ixfzmm.t,zfi\u\ 

Lxmm^^^^m2cow& (ithk) i o T^^iass 

iX. Igli0a«t jg2£OSM*^'^!lj-r-g.lg2tO*«Ojf) 
21gPO^±H^gP:b^corBltC«*M^*^2 0 5 ^n>-iD^'^X 
b'-Xl 0 63&iM*^*Six/i1Stflil 0 53&i"3t«§ixT 

ft ^S^O^^ffMSilTV^S « l^ffi 1 0 2 ^: FtS 10 4 
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2mfi}^xmm.i o i ^m^Lx±i 0 9ti^WL^^ix 

[002 5] *^fil^JtfcV^T{i. H'yX-mW,! Q\h 

»H«?i 0 i<rmzmmm}L \^xmi o si^nycTjss 

[0026] :^WMcom&t,z}:?>m^^m^Mz-t^tz 

Mz^ m^mm^mm^z^tswrn^cofmiM txm 

5 0S^nyi:^:SBtrBl^ffi^^*fpi:#i, m^tU^ 
m^comm^iRisbfz . ^O^*^ IM 1 5 

[ 0 0 2 7 ] la 1 5 T-0fli?>*^^i: o i^m^e^^^'^ftL^ 

##^^^'1= L < HiC#$ ^xl> ^ t ii^^^^^ . * 1 0 0 S 
*iJS< ^ i: J: 0 ffmcDTiij^^i, LKltmm^^ti^ 

mmmcoiHMimmLxmm.psizmAL. mi^a^m^t^ 
[0028] zcom^z^ -mnm^^T^mm^. #t 

5S:i^uyi>i^l 0 0 ^^oycommizis-^^-^^iit 

m-^izmixfzm^m^imm-rt z t -§> „ zzx- 
hnTXhfi\mi<zm-&^tL^i^<r)Xi,iti:^^. 

[0029] ( S 2 crMUmm ) HMM 1 iZi5\^X iiM 

[0030] i.:jit. ^%m<r)m2.<^)mmmm^zi^h^% 

[003 1 ] m2\,Zi5\,^X. 201 \t:^''7:xmW.Xh 

^T-^r-SSBHrn® (l^ffi) 2 0 2. h^)y:^~)V-Jr^ 
y (TPD [N,N'-bis(3-methylphenyl)-(l,l'-bipheny 
l)-4, 4' -diamine] ) T'^r -S. IE?Lfm ilM t T;P 5 ^ 7 'J J 
— ;Ha^ ( Al q [tris(8-hydroxyquino)aluininium] ) X' 

ti:^vf-mm'&<n-^mmmx'ts:h^mm2 os^rx/ 

2 0 4 ;6^'|ii}^:?^B!c§ tiXV^^ 

[00 32] ^tz. zfiio(r)mmm^titzmmzM\^ 
LTnagE^w-f ^m2<o»« {mmm 2 0 7j&iis«s 

#1, micDmm.hm2cr)mm>mm:t^m2(r)mm.(^)m 
mM(^^mfj:^-^<Dm\iZ\immm 5 0 s ^ n >-co-b'>i-^ 
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-r-S, -€-tT®B^^rl^ffi2 0 2mJ^:»^XWR2 0 1 ^ 

[0033] *||]!FlMt*3V^-ce@f^5 0 5 ^'nycO-lr' 

^^hZtliZX^ ilfJSWMTOffiff^^^j&s 1 5 0 0 
lJi±fc^r-& i *-'fM L;^ . 10 
[0034] Hiifemi»4^ ^: LT-(f h ^fflV^ 

nT^^i> 5 0 5 nyt^lJg^StL-r 5 5 ^ n 

[0 0 3 5] (m3(7:>mmm) mmm2izii\-^xit- 

/PS ^mn^^fzi^bcom.m'f-tm.^i^m^r^^^mi^ 20 

mmimi,zm±'t^.ztt':x^^, ar. :^mmcom3 
commmm^zi^h ^ ^«-? toi 11 3 l =5:^6^ 

[0 0 3 6] ia3(:i>l^T. 3 0 l{i;^^'9:^*«■r'^) 

mx^j:^m^m& iwrn) 302. hU7a;^;u-i^r5 

y ( T P D (N, N' -bis (3-methyl phenyl ) -(1,1' -bipheny 
l)-4,4'-diamine] ) T'^rSiETLSIjlSi: T/kS^/ Uy 
— /Ha#; ( Al q [tris(8-hydroxyquino)aluiiiiniuin] ) X' 30 
^^m^^f«1iMttiO^-11^3^-C'=Sr^^Sil3 0 3 . St^' 

3 0 4 *^)iiiii:ffM S ^IT V ^ S „ 

[0 0 3 7] ttz. ^ixhc^)mmm^tifzmmzn\^ 
Lxmmi^'r^m2<Dmm ^^AmwL) soit^mm.^ 
ft. mi(r)W^hm2<7)ms.ifiwm'h'm2cry^<7)m 

Tm<n^mj:^^<Dm\iZi,tmm2 o ^9'ay<n:f}^x 

0 5j{)Wi§tiTjf««>o^Bj^§^iTv^§. mmm i . 

2 i:^< |iI«<7)J!SaT\ l^ffi 3 0 2 i: »ffi3 0 4 cor^t: 40 

m^^mvcth h ^tL^'tL<Dwm^^^mmtmhZiEii 

hWfm^^Kxmttt . ^ LTiiBfl^^S3 0 2 
mf:^'^::^W&3 0 1 &^LTjt3 0 9i}^W.^^fi 

[0038] ^mMm\zii\-^X\t. — 5gSflO:55'7Xfe 

w&mk'^mmmm § -ti- -i. i ^: ^ i. » ^ ^oism , 
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< iM* § -fr i ^: if^mxh h o 
[0039] 3|5^iifeMtci3V^r , Wim2 0 5 ^nyco 

wmFtfzn-x\m^m'§sifi i o o o ii#mkt* i> 
c^3&i3 0 0 owmx}L\,zm^^fih^hipmi\^tz. 
[0040] -^mim\x'\mm.'^'c Lx^m\\M^m\-^ 

:m.'^<rmm:m^^^fztfi\ O O S^'nyl^Lht^-? 

X %.^-^m^\,zmzwmts:m'^fm\x%^ . n^^m. 

i> 2 0 S ^ n ytcim^S tL-r 5 5 ^ n y liLhT-^tL 

[004 1 ] imAcommmm) mmmi, 2tij:z/3 
^ziii^xl±''mm^zmmi:^t^mmim^^fzttK mm 
mmmi^zmm.^^^^^^^ ; t izx o WHMt¥±a=sr 

[ 0 0 4 2 ] tlT. *^BJ3c7)^4 iOHSimitC'f^t.S^ 
[0 04 3 ] ia4t*3V^T. 4 0 liS;^''9XS^T-* 

^commiziijEii^'^xthfzibc/imitA y'j^j>^ 

mx^x h 5SBj5Bffi ( i^ffi ) 4 0 2 , b u 7 X ~;i^>>-r s 

>- (TPD [N,N'-bis(3-methylphenyl)-(l,l'-bipheny 
l)-4, 4' -diamine] ) X^xhmiMMMtTJV^^ / U 7 
~)V^t¥lf^ ( Al q [tris(8-hydroxyquino)aluminium] ) X 

^l.m^«iMttc^*«%3KJlT'^-S.*S/l4 0 3, 
W?- Sr a At" S y><7) ISv A-^^T-^ I. I^S 

4 0 4 ;^^JllI<XffM§ ^iT 

[0 044] ^ixi^cr>^mm-^tl-i^W&f<zn\t\ 

Lx^m<^mm:m2(Dmm. (wbm) 4 0 7j&i^Bs 
mi<^w^tm2<r)mm.ifimm:thm2(Dmu<Dm 

jafPi0ra1tc{imS*!)2 0 5^n>'C0;iif^xb'— X4 0 6 

tmrn-^^^itfrn^A: o 5*^^«§^^T»«a>i?^J^^ 

$tLTV^§, I^S4 0 2 tl^4 0 4cDrBltCfl:-W-^EPJlI 

t ^ti^'ti<D'mmi)-^h^m9t^\,Zinibv.Tt)^&. 
A$tix^tftri>. 

[0045]^ Lxmm^mm4 o 2Rx/:^^xmm4 

0 1 immLXi/64 0 9*iifem§fL§. ^nMMt^isi^ 

TJi. ^■^XS^4 0 1 ^:Wffi«^4 0 7 0rat^t««^: 
tT*«72 0 S ^'nycos&fl^^t-^^^^t'-X^fflV^ 

mu^commm^-i^com^^zu-^ztti^m^^^ 

[0046] (m5c^)mmmm) mmm4<:zio\-^xim 
nc^Mmmm-t^ ^ ^: i^zx Kumm-^^mizm^'t^ 
[0047] ar. 5 commmmizi^t>^m 
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[0 0 4 8] HicfcV^-C, 5 0 Ht:^yXW^Th^. 

^^mmvMi^m) 502. hiiyx-zix^^'Tsv- 

( T P D [N, N' -bis(3-methylpheny 1) -d , 1 ' -biphenyl )- 
4,4'-diamine] ) T^^iEimmmtTfUS.^ J V J- 
fl^Mi^ ( Al q [tris(8-hydroxyquino)alu]ninium] ) X'Kc 

^mi'mmvtio^mm^mT^xmmm 503, &i/m 

[004914 /i. iix^ comcomm.^ itt:mLlzM\^ 10 

MT. I»S 5 0 2 i: Ptffi 5 0 4 c7)HK«-l?-e EPJD^ § 
T^-t-i), ^LTjtHmi©ffi5 0 2atX^7>!>^K5 

[0050] :^mmmvi±m.n'rt Lx-^^y-t h^m 20 

[00 5 1 ] (me crimmmm ) mmm 5i,zii\.-^xi±— 

mm^wi,zm±-t ^ z t t^x-^ h . 
[ 0 0 5 2 ] mr. ^WR(^)W.b(^MtmfMzi^hh% 

[0 0 5 3] ia6i;fcV^T. 6 0 Ki^-^X^i^ftfe 

^T5rl.@BJfl;^ (1^®) 6 0 2. V^)yx.—)WJT^ 
y ( T P D [N, N' -bis (3-methyl phenyl ) -(1,1' -bipheny 

1 ) -4, 4 ' -di ami ne] ) T ^Sc JETLfftjUd i: T /I' 5 ^ / 'J 7 
— /Piafls ( Al q [tris(8-hydroxyquino)aluminiuin] ) T" 

^r^«^filiittco^rffl|^3ta'C=3r-l.#ilS6 0 3 . atX 40 

6 0 4 mmTj^m § tiT v ^ s , 

[ 0 0 5 4 ] S/c . >iix^>oJK^o?^M!c§ti;tX=Ktc*t[a] 
LTTffl=£raH?r^r-ri.m2<73^ iWU) 6 0 7** 
fSHS^l, lglOS«^:ffi2 0S«*ifSMt-|.m2 0S 
«tOji|j21g|5sOT±B ^gp^^cOPaltJiSfS^ 2 0 5 ^ n i^cT) 
^^Xf-X6 0 6Ai:^ti.lJilTc7)&@^*-r.i>£ffi^l: 

«!i6 0 6 Bifi^^^ixfzm^^bQ 3ti-^m^ixxmmm 

^ffi602i:llffi604 iOTmzm^^ mvcth t -itl^' 50 
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ixcomm^'^^mmytmi>ziE7itm^tmA^tixmyt 
-r-s.. ^Lxmm^Me 0 2mf0^^mue 0 1 

®3iiL-C7K6 0 9*^ftmSn-l.„ 
[00 5 5] ^MSl^JtfcV^TJi, -'mmcr,:fj^xW 

f-}im.w&<m.=F-^nmz-^-^^'t:hb\^^^mzii 

0 . i®;Sttcoa5&^ (7)iS[f5^ <'^hZh imm 

htc^. -m.\^j.±.c^mm.i^^^mmm><z^^x-^ ^m. 

[00 56] Lx^mim^m^-^ 
fzti^'&'rLhzfi\>z\m&^tvr. ^^^74 v. ;^u^ 

xni^mm^miiu^itfz:^n 0 0 s^'nyjiLht^-^ 

^^i^ i 2 0 S ^ n ytclJg^S tL-r 5 5 ^ n yiiLhrfc^x 

[00 57] s /t. mmmizi:i\^^ximmm<7:>m.mi^m. 

[0 0 58] (m7 cri^imm) mim4 . 5ii^x/6 
(zioi-^xi±^mmiz^m^j:mm^^hmuim^^tz 
t\ zc^mmmzij^ytm^mm-t^ z t t-x^ h . 
[0059] jiJiT. ^mm^i <^mmmf<z\^hh^ 

[00 60] mi -iiizm^X: 70 1 niffyxmu 
{W.i(nmm xhh. ^(7mml<z\i1Hl^'^^K■thtz 
isb(m.it4 y=j^M.^xr^j:^mmmm imic^mm) 1 

0 2 1 , b s,—}WJT%V (TPD[N,N'-bis(3-rae 
thylphenyl)-(l, r-biphenyl)-4,4'-diamine] ) Xtnh 
lB[Mm.m hT}V\^J^} y-;Hg#; ( Al q [tris(8-h 
ydroxyqui no) aluminium] ) •C^^fl:-f«5j*'l4^Ji'r'ffi 

WL^fxj-z^mmi 0 3 1, wjn.'^^'&.K-thfz^<rM 

^^••^.i^T>A^^-C'=2c^l^®l (^2iD«®) 7 04 1 

[0061 ] t.fz. zixt^<nmmm^id-z^\izn^ 

\.xmm<n^Wj:W,2(nmm.i 0 1 2mm.^f\.. ^(n 

hWmM {%'i<rmM) 7 02 2. Y^)-y s.~)V-Jr 
S>' (TPD[N,N'-bis(3-methylphenyl)-(l,l'-biphen 
yl )-4 , 4' -diami ne] ) Xti: h jE?L«iiliM i: T^P 5 =^ yj 
J — /Hb#: ( Al q [tris(8-hydroxyquino)alurainium] ) 

x:ti:hnFFmmtmtmxt^:h^mmi 032. m^n. 

{W.Acr>mM) i<dA2 mm%i^^i^ ^fix\^h. 

[00 62] W>\<nmM.10 1 1 bm2comm.7 0 1 2 

mm^^^tifzmmi o smm^ti. z^ommm^zj: 



(7) 

1 1 

Tv^^, mm (nic^oms) ? o 2 1 (m2com 

m) 7 041, m/lZ^m (BSCOVM) 7 0 2 2 

[0063]^ Lxmm^j:mm7 021 Rx/:^^xmm. 

7 0 11 i:mM-t ^m&<^Mye7 09 it. mm^^mm 

7 0 2 2mf:^'^xmm7 012 Sr51iii[-f--l.*ife05l3^ 

7 0 9 2tmmcomm^^^mm^tih. 

[0064] :^WMiZ J; 0 ¥«^^«0^M«OMffi!&^ ^> 10 

mizt5\,^ximicr>mmtm2cr,mmi>zm—cr>mtmi 

mm- hzhi,zx^ n-^cTimt^mi^ Lx\-^i>-hK 'X^- 
1 1 lai-T-^fc i> smu^x < . ^ti^'ticommizmf^-t 

[00 6 5] tfzmi RwrnscTymmmt Lxm^t-^ y 
'j^M,m^m^\ tfcm2Rx/m4<:ommmtLX'?^" 
^-i^^yj^m-^^im^-^fzt^'-a.^-fLijZii^crmmizmM 20 
^tvt.mi m/m 3 commm t Lxmm^xmm^xh 
tiifx < , tfzm2 Rx/m4 (Dmmm t ui^mmy^^ 

[0066] :^mmmi'Zi5\>^xi^. mico:^'y^&m.7 

oil i:ffi2c0^7Xa^7 0 1 2</)mzimmb LX 

S >^)iiej-r L ^ ;^xtc{i:|3g?g§ ix-r . X?'^ x r vs->ir 

mmmcommm^-^c^M^i^zi^-:) ^ i: *^-srtg^- 
^comm^^^^n^fxhtiiimzmM^tL^h i,coxi± 

^iK 30 

[0067] t^z. ^mmMi,zB\^-^xummm (m2cr, 

[0 0 68] (|g8c^^jm«) ^M^J7tC*3V^-C{iliJ![ 

n^t LX7ff^x\L~xim^^fttiK mn^^t Lxm.^ 
^<Dmi^^mm^i>^bizx K)m^»^^mzmM~th 

^t^^-^M^xhh, tiT. :^?tmcom8commmm{zm 

[0 0 6 9] HSCtjl-^T, 80 1 l{i;{r^xSiK 40 

l<7)aR) T-fcS, ^comm^zliJEJlir'^^X't^fz^cr) 
M-fb-^ >'i>"'^A^T-^rS®Bjmffi (mi 8 0 2 

1 , hOyx. —)V i^TS.y ( T P D [N, N ■ -bis O-methyl 
phenyl)-(l,l'-biphenyl)-4,4'-diamine] ) X'^^lElL 
trjV^.^ ./ U /~)VmW^ ( A1 q [trlsCS-hydro 
xyquino)aluminiuin] ) T-^:Sm^f|}ll'l4S&3\:iiT-«J^c$ 
ix/c*«ii8 0 3 1. RX/m'f-^'ilX^htz^crim'?^' 
^S/'^A-^T^rSUffiii (^2«^TO) 8 04 1*^)11 
m^^ixxv^t , 

[ 0 0 7 0 ] t/i, itl.^>Ojlc7)m§n5t*Kt*f[*] 50 



^fffl2 0 0 0-l 00 5 58 
1 2 

LT^HiO^±I^m2tOX^8 0 1 2:i&i^a$ix, ^co 

-SiiBfims (Sg3ott;ffi) 80 2 2, v^)y x.~)WJr 

5 y ( T P D [N,N'-bis(3-methylphenyl)-(l,l'-biphen 
yl)-4,4'-diainine] ) Xts:hiE^mmmtT)V^^ J 
y— /Hh#: ( A1 q [tris(8-hydroxyqui no) aluminium] ) 

x^j:^m^wm^%^mxt£mmMs 032. at^m 

(Sg4«7)fl:fii) 8 04 2*iJli<^?|?fi!<;$ixTl'>-l.o 
[007 1 ] HloaSSO 1 1 i:m2O*>K8 0 1 2 

c^;iIjag|5tc{iS@*^5 0 S:?'o>tf0^f.i-7-f (I® 
Wf\) 8 0 6A^-g-^SfL7t:fSigil8 0 5*-i'^«§fL. ,1 

^tim±^fix\-^^ . 

[00 72] ^ffi imiconM) 80 2 1 tUffi (^2 
C7)ma) 8 0 4 1. (IS3(7)«ffi) 8 0 2 2 

(m4£0mffi) 8 04 2<50^lcfl:I^^E|:Jn-ri.i: 

T^^fc^l. , * LTiiBJ^^rl^® 8 0 2 1 SVt;/"^^*-^ 
8 0 11 i^Mthm-^comtS 0 9 1 ^: , Wm:WsU 
8 0 2 2Rlf:^=yxmm.S 0 12 S:^iii-f--&&fec7)^3i; 
8 0 9 2ji^'K«fOW®*^^>tl}|i|§ixS , 

[0073] ^mtm\^zi6\^xhmi<r)mm.h'mscom 
mzm-c^mmmm-f^ zt^zx^ n-^cr^wt^ 
m^Lx\^^^-ffi. ^^^-rtiJlll-T■^)-s.^e^^{i^r<. 
^'ixc^mmzmm-^ ^^mcomm^^t -g> c 1 1 j; o 
mmxm^j:^^cr)%^imm^^^^h h^mxhh^i 
bii^mxhh. 

[0 0 74] ±tim 1 RX/^3 cr>m^ t Lxmit-i y 

i^'^A^^fflv\ i,tzm2mfm4comMmhLx^^' 
^■'zy'^i:.m^^im-^fzti'''ii-'tLh^ixh(7)m^\,zm& 
^ivf. miR-ifw.3c^MmmbLxwm:m'm.xh 

[007 5] *^SSi^J-C14t!t^^ i: LT•^f^^-f h^ffl 

tfz. "if-^^^ hmi^com^^^mm^'^fztin oo 

MT-^-r, m.'¥mi> 5 0 5^'o>'t;|JS^§tt-r5 s^'a 

[0076] ( m 9 commmm ) »iM s ^ v i±— 
m^^mzmx-t^ z t ti^x^ ^ . ot, *;%Bfltoig9 

[00 77] 119 tctJV^T, 90 1 li^^^'yxmm (m 



(8) 

1 3 

m^t-i y>''yj^m-c'^j:^mmmm imicomm) 902 

1, hVy2L—Jl'=JT5.y (TPD[N,N'-bis(3-niethyl 
phenyl)-(l, l'-biphenyl)-4,4'-diamine] ) T"=5rl)IE?L 
WMS t T)V 5 y U y — ( Al q [tris(8-hydro 
xyqui no) aluminium] ) T'^-l.m^^ilie^TiyiTlf 
tlfz^mm 9 0 3 1 , Rt/m^i:'^X^i>tzl!b<7M^^^ 

^-iy^yj^-^^T^^mmm (m2<7)VM) 904 1*^)1 

Lxmmco^M^m 2 comm 9012 timm^ tc. ^co 10 
?>mmMm imscDmM) 9022. hy:7x^;i/s/r 

5>' (TPD[N,N'-bis (3-methy 1 pheny 1 ) - (1 , 1 ' -b i phen 

yl)-4,4'-diamine] ) T'^ S IE?LfmjlSil t T^L- 5 ^ y U 
y — /Hsft^ ( Al q [tris(8-hydroxyquino)aluminium] ) 

X'K£^m^mm^^^T^^^mm9 032. Rwm 

(|g4 corns ) 9 0 4 2 *TO^fM§ tlT V ^ o 
[00 79] mi S0*M9 Oil i:ll20K«9 012 
OJDfflfEtcJilug*^ 2 0 5 n yco:^yX f -X 9 0 6 20 
Ai;^^xJ.:iTc7)S^Sr#-r-I.Sffi'ftM9 0 6 Btfii^^^ 

tLfzmm9 0 5A^iassti. <ic7)tMiMtcj: ^mma^m 
[0 0 8 0] mm imicovM) 90 2 1 tmm (iS2 

9 04 1. Mt^tCl^ffi (Il3c7)mffi) 9022 

tmm (m4(omm) 904 2coPait«^srEnsn-rs t 
xmt^i>, ^Lxmm^^^m9 0 2 iRx/^^x^m 

9 0 11 ^mm-^^<^^^9 0 9 1 i: . WM^M 
9 0 2 2 m/A'y:xmm. 9012 Sr5Sii-r -^JifeOll^ie 30 

9 0 9 2-fymm.iommi)-^i^mm^ti^ , 

[0 08 1] ^mmmizt3uxi,±micomutm2com 

mmLx^^^:fi^. iH.^'TLijm-x-h^sm^i^K . ^ti 
^-ti<^mmzmm-i>mm<r>mmi^ti> ^ 1 1;: i 0 

i: (i i mxh t.fz%\ m^w. 3 <rM^ k Lxmit 

yi^^j^m^mw tfzm2Rifm4cr>mMmbtx 
•?i^'^-i^'yj^m-^^im^^fzt)-'j^^n,zii'^com^iz 
m^^tir.mi Rt/m 3 com®s t Lxmm^^mmi^ 40 

i < . tfzm2 Rx/w>A (^nmrn t ui^mm 
yiMMmcommi^xhtiii^ \\ 
[0082] :mmm^zii\^xi±. -mfm^co^^'^^m 
I'tmMitcomi'trmmiz-^^^-^h t\>^^^mzx 

t D , -y^iii^co^m^^-tmrnm^z-^^x^ ^i® 

< § li: I. i h ■/}-'^mx$y i, . 

[ 0 0 8 3 ] t . ^HfflfiJ-Ciifm-? t LX^^m 50 



^$ffl2 0 0 0-l 00 5 58 
1 4 

±t^j:'ox i.u^^izmzmm^j:m:}^-i±mmx^^. 
:»^xwF?k h2o^9^ yi,zm^^ ^^-r 5 S ^ n yjJJl 

[0 084] t,tz^ m.tw\\^zii\^x\imkmcr)mm\iu 

■&^iSMTiKS-rs z t izx Kiwizmm&^ 

[0085] (mio c^mmmm ) i^x^commmi'zm-^ 
xii-^mm:f}^h<7)9^^mm.^mLxmMLx\-^fztiK 

^ytm^^msi^^i.m&*mmx'$)i>i£!mti-^< 

[ 0 0 8 6 ] jiiT. 1 0 commwmi,zi^h^ 

mtm'^tz-:>\^xm i o *#B§L^r*i^f^iBH-ri. « 

[0087] la 1 0 tCBV^T .1001 ii^'^XSKT- 

h^. ^commumi^i:W^-t^fzi^(Dm-?^"^-i-'y 
A-^^T'^ -g. AJRPiffiJi 10 0 2. t;i- s ^ y y y -/t- 

ioHs ( Al q [tris(8-hydroxyquino)aluminium] ) "C'^'ii 

mi'mm'\tco^m?tytm thuy^ -n^i^'r s >- ( t p 

D [N , N ' -b i s (3-methy 1 pheny 1 ) - ( 1 , 1 ' -b i pheny 1 ) -4 , 4 ' -d 
i amine] ) X^X^AEJimMm tX^X^^mm 1 0 0 3. 

sEiit:Y^x^^fziibcr)m^t-^ y'j^j^mx^xhmmmm 

(mm) 1 0 0 4. tnwMfS.^ tix^-^^. 

[0 088] tfz. zrt(^<r,mmM^tifzmm^zK^m 

0 oitrnw^ix. m^i}Wm.^titimmi o o i 

B«i 0 0 7mm-t?>m2comMcomsi^(o^m^x3 

■5^cr)mi,zmM^^2 0 ^^uycr):^'^X\z~Xl 0 0 6 

kk^tivxfc^nmi^^h-^^y^ M^e^i o o 6 
Bifi^^^tLfzm^mm^mmi o o 5ifi^m^Kxm 

*W:*%M$tLTV^-l)o ^ffil 0 0 2 isl^ttl 0 04C7) 

m\<zm^^ mw^h b ^fi^fi(7)m&ij-^h^m^^^z 
k ^wm^^ixxwtt^ , ^ Lxmrn^^mm i 

0 0 4atA'WH;Jf 1 0 0 7 SrSSai tT3fe 1 0 0 

9^iScm§tLl>. 

[0089] ^mmm^zii\-^x<,i.. m^k lt7jI'S+;- 

jHg#:(Alq [tris(8-hydroxyquino)aluminium] ) (DM-M 

fz. ^mmizm^xit. mnmmimm^iz-^m 

co^^'yxfk^km.s^con'i^i mmz^^^^x v 

ihib^^h^kizx'o -&iiLtco^&i^^hmmmi,z 
[0090] ^mmmxi±mL=Fk tx^^m^m^^ 



(9) 

1 5 

:mFF<mj[^'kmm^^fzifi l O O S ^ nyJ.:Ji±t 
^ ^ t 2 0 5 D ^-l^RS^S 5 S n yliLtX'hti. 

[009 1] ^jfei^jicfev^TtiPiffiJlo^ffifiii: 

^bifi^mrchh. 10 
[0092] itz. mmmi.zt5\^xi,m^w^y lx:^' 
^xmu^m^^x ^2--r t ^ H'y xwm:h h 

mui^m~thm^^z\mm.mmhzmzmm^tm-t 

[00 93] (^11 cr,mmm ) micr>mmmi,zii \ 
(i. m^mmztnmmcomm^kLtz^K 'j^^-r 
L hm.mmifw&mm^<^mMt Lxm< i&m^t^x 20 
< , ^Rmm^^it LxmmvMti^mm^ tixx^xh 
h^x^^. :^mMcomi lcnmmwm^zi^h^mm^^z 

[0 0 94] ia4tfcv%T. iioni^^yxmm.xh 
^<^mm\,z\tr)v^-'^^mmx:ti:hwmm \ 10 

yiy-^ i^mxtahwmM i.WM) 1102, v')yx. 

—)Vi?r 5 >- ( T P D [N, N' -bi s (3-inethyl phenyl ) - (1 , 
l'-biphenyl)-4,4'-dianiine] ) T^^iEyLSIilili: T/k 

S^y y J—JV^W ( Al q [tris(8-hydroxyquino)alura 30 

inium]) x-t£h-vj-mvm.(n^-^m^'^xti:h^mm\ 
10 3. ^?±A-r"S./ii6oisv^!^^->-'>A-^^ 

■C|^«c7)jp${i*«70. 0 1 5^?^>'i;»<3^Siitt-c• 
[0095] tJLhOlRcOffMSn.:^^*^ 1101 {znn 
LT^B^^rWH^^X^l 1 0 73{)i^S$:h.. MO«« 

mm.-thmm\zmmm 2 o s n y^oT^^x t- 

XI 1 0 6A&V-eaiilTOSgSr*-r-&^r'5j-^-< Yifi 

ws.^^'^i\.fzmm\ 1 0 5 5&s^^§nTS*e5&>'ffM 40 

^fx.X\^h. mmsMMl 1 0 2i:3iHJ3^:Utffil 1 0 4 

(^mzmM^tm-th h ^f\.^fi.<^ymmh-t^^mmtm 

ftf$tL-l.3KJi;!f^X*^l 1 0 7SrM®tT$'hg|51 10 

9tMtSc£ll$ixS, 

[0 0 96] 3|s;||JfiMtfcv^T{i:, mtMh LT7i$+/- 
liaf^CAlq (tris(8-hydroxyquino)aluminium] ) O^-iB 

m^w^\^tzi>K ■st-^\.%.^<nmmmzmM.^ixt. m 
t£hmt^^^-tmm'km\-^fz'o . ^tzmtwrn^^wt 
'}t^-kmmthfz^\,z^mMn^fvt\^x 50 



sf^lfB2 0 0 0-l 00 5 58 
1 6 

[0097] nitfiM 10^ wmzT. 0 5 

^ n vo^^ xi&^ ^ fSfflitc-ir# t Tfflv v ^ i. 35^' 5 S 
^ n y\;X}L<r>mM<r>f! 7 x«^Si^ h fSMStJ ^ ffl v ^ § i ^: 
J: 0 . «:^?»#tiSix/::^«^ ^ i: -b-X' 
^^X'h^Th\^XiJ'yX\L~X^m\^X\^h 
ifii&^'H.^mzxm.'&^ixt. il'yxyrAf^-n 

•M<mM. ^ 1. m.'^x:hix\m^zm& ^tt^h (oxu 

mcommitmmr^'^m^'x izm^^ixx v ^ ^ miti^ 

[0098] tfz. mmmi>ziiK-^xi±mi^mmt lx:^' 
m%t£ < . y :j yw^'^MWK. m ^{at^x^ v 

[00 99] {%\i(nmmM) mm\<^mfiuz 
mi^h<\mm\,zmM-thzhi<zi. ^mm.(D'.&Wz(D^(r> 

comi 2commmmizmh:i>^y6m'^iz-y^^xmi 2^ 

[ 0 1 0 0 ] H 1 2 tcBV^T .1201 i±:^'^xmm.X' 

hh. ^iommi:zi±m^i-i3iA-t^t:ib<Dm^^^-^>-'^ 
j=^-^^X'^j:^-^m^m 1202, T/ks^y u y-zp- 

( Al q [tris(8-hydroxyquino)aluminium] ) 
m-?fftiSttiO^-11^3K/i i: b U y i -;t^i^r 5 >- ( T P 
D [N, N' -bi s (3-niethyl phenyl )- (1 , 1 ' -biphenyl)-4 , 4' -d 
iamine] ) X'^^^mnMmMtX'^^^mm 12 0 3. 

iE?L Sr i± A-r ^ ;t i^c^it^k-^ y =j ^i^mx^x h mmmm 
(mm) 1 2 0 4. tmixnm^ nx^-^^. 
[0101] tfz. ^tii^(7)^mm^tifzmmizici\^ 
tT^ffltc^7-y ^ 1 2 1 ooiSgstifcjiBm 

X?"5X*« (WfflM) 1 2 0 7^i|tg§iX. #g^>^)^ffM 

1 2 0 1 ^: mmt^^iB^x^mm 1207 j&^m 

ftlrt^Mfflai(:{i&^*lj2 O S^avco^7Xb'-x:i 

2 0 eAt^tiarc^mmi^^^-ii'yi-y-^ hmt^i 

2 0 6 B*J#*§ixfc^m«®fl:ttflil 2 0 5?5)\^il$ 

tixtmm*mi&^tix\>-^^. i^si 2 0 2 ti^ai 2 
0 4cop^tc«^^EPSD-r"g. ^iim<omffi*»^>*«^ 

ilf Jltcm^ t iE?L*n±AS#lT^3t^^ . ^ LT5tBj^ 
l^ffil 2 0 4. ;^7-yi'/k^l 2 10. #ffl;^r7X* 



( 

1 7 

[0102] *SISiMtBV^T{i:. meMt LX7m/- 
)HB#:(Alq [tris(8-hydroxyquino)aluminium] ) CO-^® 

[ 0 1 0 3 3 iiT^c, ^mmizii\,^xii. m^mmitm 

ji«i:5li4M 1 0 t mmmcommi i V V 
^Jl 1 i;|wiaiD«^-C-ij/&^*;b=5rV\ 
[ 0 1 0 5 ] Sf^. ^JfiMtfc*'^T{i«^KK^ L-C;^ 

[0106] (n 1 3 <7)mmm) mmm 1 3 t^fev-sT 

[0107] ^T. ^^BBO^l 3cO||Jfe?]^ffiW^^oi. 

[ 0 1 0 8 ] la 1 3 tcfcl-^T .13 0 1 l±:^'^xmm.T 

A-^AT-^r-g. AJB^Wi 1 3 0 2. T)Vt^J^) 

la#; ( Al q [tris(S-hydroxyquino)aluininiuiii] ) X"^^ 

D [N , N ' -bi s (3-methy 1 pheny 1 ) - (1 , 1 ' -bi pheny 1 ) -4 , 4' -d 
iamine] ) •C=5:l.iE?L«JilUli: -C^rS*«a 1 3 0 3. 

mm) 1 3 0 4. mmm^^tix v ^ -s. . 

[ 0 1 0 9 ] sj^^. z.ixt,<7)m<^mm^fiftw^(,zfi\^ 

Lxmm^z^^. m. *comM:m^Miiy ^ Ji^^ 1 3 1 

o(Dtm^tifzmm^£^'y:^mm 1 3 0 7^0^ 
m^ftimm^tifzmmi 3 0 1 tmm^^'fiB 
^r#w^ 1 3 0 7 mmct^mm.mztmm}2 05^ 

n>'07i?'9Xb'-X l 3 0 eAh-^fLMTO&fS^^-f- 
^^ty-^ h'Mt^l 3 0 6 B>?)i#*§iifc^^?hlHil<b 

fflflii 3 0 5^^^m^tixmmmmm$iixv^^ . 

[0110] 1^ 1 3 0 2 i: 130 4cr)mi>zm.^^ 

mu-ti> b ^cri^-fiiomm:b-^^m^ytm^zm'i^bAEK 
ti-mx^ixxmt^^ . m^mmmiz^yc-ttm±mi 
mmiz i 0 t . t fzmmmm 1304 i:mm't § ± 

CO a ^ 1 3 1 0 OttST-^SS 



10) sf^lfB2 00 0-1 00 5 58 

1 8 

3 0 7 SrS3iLTffii6TMmo«V^#. *i. WO^t 1 3 
0 9*^ifetti$tL^„ 

[0111] *SlifeMt:i3V^T«. ^T^Mi: tT7R+/- 

JUB#:(Alq [tris(8-hydroxyquino)alurainium] ) 

tufe ^:m-ti ^mmm^tifz mwimm &^izm^^ 
[0112] t.fz. *stsfeMt:t5v^T{i. m^mwm 

[ 0 1 1 3 ] * SBflmffiiO^fflJiStcK'fCi^U 

^T-^ s mmmx-wm § fix c> j; w» , s jt s^ow 
jtiiHSSM 1 0 b mi:nm.cnm&^ h %\^x^^h-hmm. 
Mil bnm.om&xhii-^t.t>t£^^. 
[0114] t ^. mmmzii\^x\tm'^msi.b \.xis 

tL^V^;i:{i;|Rl«T-*-l>. 
20 [0115] lil±0»fi^jT-*L^C«tC. :*;^BJ{i^j|^ 

[Elffl^offi^^lJ^Bj] 

[HI ] *^H^coffil <7)SI]5te?^«t:#i5l.^3^^<?)if 

[ 111 2 ] ^w^<^'m 2 consij^n t^s>b I. mm'^<m 
mm 

m3M^wm'm3<^mmm\,z\%i)hmm^(m 
30 Bia 

[EI4] :^9tm(rmA<nmmmz\^i^hmmf-<m 
mm 

[05] *^HB(7)^ 5 «0llSfe?^SIt'f*i?|.^3\i«^OiT 

HEI 

[ El 6 ] *^HjcO|g 6 C7)||}m«t:^^i5 -S. ^3tmT£?)Bf 
HHI 

miMfmwmi<nmmm.\izm>hmm^(m 
mm 

[US] *%9jtom 8 <nmmm-.\,z\m h mm^^cm 

40 HH 

m9^ if.wwm9<nmmm.\izm>hmm^(m 

mm 

[HI 0] :*:f&BJOmi OfO||Mff^ffiW^±)^^^«^ 

<mmm 

[HI 1 ] ^^Bjomi liO^W^®i:-fi*)^«3K«^ 
i^irffiH 

[HI 2] -^wmw.! 2,(nmmm^z\mhmm'f- 
<mmm 

[HI 3] ^wm'm\ 3<^mwm.\,z\mhmm'^ 

50 c7)aiffflH 



(11) 

1 9 

[014] mmco^mmytm^iomvs^mm^T^Lfz m los 

10 1 10 7 

10 2 mmvM 10 8 



#M2 0 00 
2 0 



10 0 5 58 



mi] 



mi 5] 



109 «3fe 



108 

107 nm^ 

106 ^tf^Xfcf— X 

105 mm 

104 



103 

102 m^'^m 

101 



1500 




200 



[IM2] 




209 f&jft 



208 =F5£tt^*7L 

206 -tfTf-^-fh 

205 ttt^i 

204 m& 



-203 :^«Ji 
202 

■201 :*f^:7.^4S 



[HIS] 




309 



308 =1^5£1t*fX 
307 W®4fi 

306B s.mitm 

306A *r^:;^tf— X 
305 mm 

304 



303 :ir«ia 

302 m^nn^ 

301 



(12) 
[04] 



#ffl2 0 0 0-l 00 5 58 




409 



408 

407 HMtS 

406 iS'7:x,\z—X 
405 49Jg 

404 



403 

402 giism^ 

•401 



[EI5] 




509 |63fc 



508 =FISl±*r7l 

507 iiiete 

506 -tf:d-^-<h 

505 fitfti 

504 isefi 



503 mmm 

502 

■501 :«r^X^tS 



[H6] 




609 flife 



eo8 ^7^^iS:x. 

607 IfiS^ 
606B EKfllJfll 

606A if=^Xd—X 

605 mfli 
604 

603 Wlili 

602 s^ms 

601 :tf^xlHj6 



[E18] 




8091 



8012 :fi=^7.Ste 

8022 il^mfS 

8032 

ao42 

806 -tf^t-^-Th 

805 mm 

8041 st^mtii 

8031 

8021 ^^n^ 

8011 ^^xatffi 



(13) 



#ffl2 0 0 0-l 00 5 58 



[07] 




7091 



7012 :tf^xS*B 

7022 ^S^lgm 
7032 ^WiM 

7042 s*rwa 

706 *^^:^tf— X 

705 

7041 RMTO 

7031 ^mm 

7021 

7on *r=7:=^S*5 



[H9] 



9092 fgjfe 




9091 mate 



9012 ^'^XSttl 
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